Hormones increase oxygen uptake in periportal and pericentral regions of the liver lobule.
The effect of several hormones known to alter intracellular free Ca2+ on rates of O2 uptake in periportal and pericentral regions of the liver lobule was studied in the perfused liver. Regional O2 uptake was measured by stopping the flow and monitoring the decrease in O2 concentration. When perfusion was in the anterograde direction, basal rates of O2 uptake were two to three times higher in periportal than in pericentral regions, and phosphorylase alpha activity, which increases as a function of intracellular free Ca2+ levels, was higher in periportal regions. In contrast, when perfusion was in the retrograde direction, rates of O2 uptake were two to three times greater in pericentral regions. Infusion of epinephrine (0.1 microM) or angiotensin II (5 nM) increased the rate of O2 uptake nearly exclusively in downstream areas of the lobule where O2 tension was low. When perfusions were in the anterograde direction, epinephrine increased phosphorylase alpha activity significantly only in pericentral regions. Stimulation of O2 uptake by epinephrine was blocked by the alpha-adrenergic receptor blocker phentolamine (1 microM) but not by the beta-receptor blocker propranolol. Thus hormones that increase intracellular calcium stimulate O2 uptake predominantly in regions of the liver lobule where O2 tension is lowest, supporting the hypothesis that oxygen tension regulates O2 uptake in the liver via mechanisms involving intracellular free Ca2+.